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FrDUB IN P WUECLMC i

(Dedicated to Professor E. Rodmrnldt on his 85th irthday)

gollowing is a translation of an article by Werner Knapp,
Institute of ygiene of Tubinzen Mnievraity, in the Germa-
language puzblicattui IArchiv tRRi~audBkgood
(Arohivwe for I4gisne and Bacteriology), No 1.47, PublMish~n
Rouse Urban and Sebharamberg, nlich'isrlin, 1963, page*

j* J: Ton year. ago appeared the first report on abdo•imaJl 0 i-
cal ricture (esm.off, 1953: Kasehoff and Diea.le, 1953) whih we• pted
the clinical sympto of appnicitis, ciped•n1r p cbil•' and ado-
lescnts, and showed a ophologically sharply ponounow! affectlon oZ tte
ljux# nood". The morphological pietux-a of this nseit~erieal ]jyapeonoathby
induced Naa*of to deaipate it as "pruleant reticulocytary ly*Vadmuietis,
the etiology of vbi1ah wa clarified abortly afteroardx by isolatiLn
pastworel.a peesudettab~wvuda. from eciued messateri~l lym7ph nodes and kr
the dem4 trtion of antibsfiev in the aeram of surgical patiouat (Knapp
wad asemoff, 1954; Knapp, 1954). The morphological plcturv -1uia to
tulAremiab feline soabios M? and inavinal l~mphorsamlma r~usd 4w e.a
(1961) to gmlWet "purulent reticulocytary Ia mtiwa s a de•1ned
morphological ubstrite for gemeral e1•euifioatio and to differvnti.at*
it an the basis of the respective atiolog.

kxpew'anmce of reant years be shown that the d matiroz of this
iorpIolooioal substrate a the oplaints Amd Va ooms apparently mdi-
cat:.AX an appmodicitis call for a differential diagnosi of an nectioa
with puat~eurell pevaotuboreulosis. Through these observation., great Sr
atteatioa bha boe givm also In huasn meicinoe to this long famillar
pathogen of veterinary dicine and saequmst observations have befe

modied in naemeos reports from the 0linic • au the laboratory. Selected
r.ee. ivemrtjtiocs frm the ba•is of thia cznioation uhich reports
on furthar olinical-basteriologicel and epideological. findings during
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recent Tears and gives soe p•o.nters on laboratoZZ dianmsis under consid-
eration of the experience acquired in bacteriological diagnosis.

I - NC1±icoaceterimcloacal ,d A-idmiolpfcal Fings

1) Forms of the Disease: In human pemudotuberculosls, we disting-aish
between two fornm of the disease:

a) Severe aeptic-typhoidsl; b) enter•€.

The earlier designation "appendicitic form" based on the clinical
symptows has been abandoned in favor of the designation "enteric form"
because the appendix ahovs as a rule either none or only minor manifesta-
tions of the inflamation vhich were found primarily in the region of the
ileo-ooecal lymph nodes, the serosa of the ileo-coecal region, the wall of
the distal ileus and of the coecua as the moe of the complaints rweem-
bling appendicitis.

The point of view of the pathologist in regard to humall paeudo-
tuberculosis has recently been thoroughly revie.d by Masehoff (1962) so
that we need not enter on this aspect here.

ck) Septic-tyhoiWal Form: Knapp (1959) has furnished the most
recent review on the few cases in world-wide literature of this severe
form which generally leads to exitus with toxic manifestations, icterus
and coma. On the basis of a particular case, Knapp (1957) and Fischer
(1958) stresaed the necessity for extending routine serm rmctiocn for the
diagnosis of infections by Salmonella. Vdgella and Brucela also to the
diagnosis of the septic-tylphoidal and enteric form of human peendotuber-
auloals. Iodividual eomoles shou that indsterdnate intesti-al inteetions
4dth nof-characteristic •,e to Past. peesdotaberculois repeatedly escaped
an easily possible stiolog•oel claorfication because of the abesnce of
routie baeteriologieal-eerologioal eominations and by reason of the
frequatly very early administration of antibiotics and wlphonamides ln
vute febrile affections. It is, therefore, today still lapotsible to
estitate the frequency of the septic-typhoidal forA.

It is probable that the observatione, c-nicatod in a brief note
ty Konrath (1960), on three children (aged reepectivoly 15 and 24 mths
and 10 years) 4ich were assumed to have died from the septio-typboidal
form should not be classified under this form. The antibodies dcmstrated
in naon-asatratd %ara from two chil4rei with strains of Past. peeodotuber-
culoois, type 11 and/or IT (Moebios 1960) do not perwit any definite diag-
nostic omoullojol (Knapp 1959; Deiel 1962) vithout emus-over saturation
of the patientaera because of the antigen relations between Past. peudo-
tuberculoeta, type I1 and/or IT, and the b- amd/or D-subgroup of Salmonella.
However, it is very probable that the severe gatromteritis aoccmpanied by
4aqe to the liver pLrtmcha of a mlIe patient, age 58, should be classi-
fled undar this form. In this patient, an antibody titer to Pact. peewdo-
tuberculosis, type V was still denstrated at 1:6,400 of serum dilution
(1c•c•idt 1959, 1960).
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b) Dere Fo': The clinical picture o.* this generally benip
foxr torresponds to that of an acute an/or' subacute but rarely to a
chronic appendicitis. However, such a diagnosis is not 00mfinmed surgi-
cally and/or hiatololically in most cases. Only In Infrequent eases do
the symp am of a gastroonteritis with aud without vomiting predaminate.

The fir-•t generally aeute em~paints are tporlenced in the maso-
gastric region or the lower right abdoamda quadrant. Tho temperature is
around 39-40"C. As in genuine appendicitis, the blood pictu" shows
l.ukocytosis whereas the sedizentation rate io aacelerated, in contrast to
appendicit±s (Lmnnert 1957). A clinically rapid and reliable delimitation
of this form from genubie appendicitis by differential diagnosis is not
yet possible.

Rapid diagnosis by means of ntibody dmnstration through slide
agglutinaton at the bedside s•ggested by various authors (Christianson
1957; Herrsz 19571 Girard at al 1959) cannot be reco ded bbeause of
the unreliable r-soults (spontaneous agglutination, cross 7eaot~ions, etc.).
The diagnostic value of the Intraoutaneoua teat with a filtered and caoe-
fully heated antolysete of P. peeudotubaroulosis, type I reooindeAd in
recent years particularly by Hollaret (1961, 1962, 1963), also rmainu
questionable. A positive reaction to this cutaneous test, the specificity
of -Aich is not yet adequatey deounstrated, does not b1icate hoether the
reaction of the patient means that he is xuffeing from the disease at the
n t or suffered from an earlier infection by Pateurla. This test
cocneqauat.r ft-naimes no information on the activity or Inactivity of the
infeatiou. A negative roatuo to this test does not umlude an ascte
infection as abservations includIng doaset-.tiap of the pathogen by

oaret (1961) and baron at ml (1961), haLv ehown. 31h a case qooted by
Maollaret, no amnwer could be given to the question whthar the cutaneoue
reaction actually remained positive for 10 yvers or %&other the osanes of
the positive raut-ion would have to be seught in a renewed and peraep
latent infection or in trannv•o reactioms. Postive skin reactiors in a
child •4th tuber.almi and In i•ndtiduals vaccinated agaiait typhus were
observed %Iso by Xcollart (1961) Aon utiLizing bacterial akin antigens
but not with filtrates of autolysed batoe•ra. In our on experiments,
guinea pigs sensitized it? saim. typhoaa and/or ashottsuelleri showed pcs-
Itire skin resectiom with filtrates of aultures, treated IW ultrasonics, of
P. peoudotuboramlosia type n and IV.

Because of thi uncertainty of diagosis, surger oan generally not
be avoided and we then find In the abdominal cavity ve11nzg amount of a
clear servus ezuwate. The amesaterial 1jah noed, earocially ir the
ilfo-coesal angle, are inflksd and enlarged. Painful tinorold indarations,
manifestations of a arb-ileus and ilas or a twulml •1eitis msy be the
consequmoee, in individual cases, of the mnlargsnoo of the lyno nodes
sad/or the inflamtiom in the i1eus and/or coescm (Graber and Lapp 1955;
Berg and Hecker 1956; Oraber 1956; Reckar 1957; SWk-dt 1959 Knapp 19591
8z or 19601 Krmex and Puces l9661; X-fr 1960; Arneif at al 19601
Nrom at l 1961I Drmnet at &1 1961j Oibel 19611 Jcwq at al 19611



Utzann 1962; Boettgvr 1962; Kollaret 1962, 1963) and may require in soame
infreqernt cases an ileo-coecal resection (GOmber and Knapp 1955, Berg and
Heckur 1956; Xasahoff 1962; ollaret 1962, 1963). An eryt~hma odosua has
also been obsorved in a few casca as a sign of hyperergic reaction (Norger
1962; Mollaret 1962).

Post-operative hea•lng is quick and without complications as a rule
so that an atibiotic 6herapy is not needed. Antibiotics should be given
only for persisting or iterative abdainal complaints, for cantining
gastro4eteritic symptoms, in fever which does not zecede or oDnl very
slowly or when thi antibod titer does not drop over a period of several
weeks tHeaker 1957; Sander 195e; Knapp 1939, NoUaret 1962). In such
casee, it is possible that an early and oriented antibiotic therap with
tetraa.line (Knapp 1955) may prrent & transformation of the eanteric into
the septic-typhoidal form. Although -no prodf of such a transformation
exsts as yet, it would seem reasonable to ass@e this posdibility.

Accordlng to Mashoff (1962), the oeptic-typboidal and enteric forms
of h=Aa psadotuberculosis are distinpished from g&eneal infectiona with
cycl•ic course and infectious alteration only by the degree of the type and
extent of th. organic manifestations. The pathoga€ic progress is assmud
to be more closely related to typhus abdcminalis than to tubor.-oIosis
(Oraber and Knapp 1935; Craber 1956: Lannert 1961).

2) •EL S of i• •o Investigations in Germaon and abroad between
"193 a 1958 (spp1959) show* that efficient collaboration of the
claiciaw., pathologist and xicrobiologlet would indicate a greater inci-
dence of infections in man by P. pseedoatube'cuosis than has beeo asnmid
so far. Other reports on the subject are available from GerzarW (Sander
1958, 1960; Scbmdt 1939, 1960; Schma s, al 1960; Krawerr ad Fuchs
1960; Zdlho~f 1961; ibel 1961; Pial and btthaimndt 1961; Bosttgwr 1962;
latennm 1962; Matadortf 1962); Belgium (Calle0 s o t al 1961); Canada
(Patko and Rodia 1962); Dcnt* (Prederijkgm st &l 192); &gland (Nait
et a]l 196D0; AndaU and ar 1962); France (review of literature b7
Percetois 1961; MallAret 1962, 1963, Onalda 1963); Notheclands (Dania.s,
1960, 1961, 1962, 1963)1 Y'Uao•uav'.A (Ousell 1962); Austria (FimLet al
1958, 1960; Brun 1960; Brem'er 1960); 3wituerlnd (Beer 1960; Lindema
et al 1960; Mloger 1962); ard Casob-slovakia (Vortel 1958).

The oases published up to 1957 br Knapp (1959) had increased to 277
and/or 267 b7 early 1963. 'tahle 1 groupm the by the type of amainatioa
determining the d~apnosis.
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e - bs a f the Tuhin&en Institute of fyiene

Rasmat@ of MMMIRUat Wo 22Cae

I - Dmstartl, of pathogen 15 3D 25

II - Demonstration of antibody
(@haract'ristlo bistological
findinp) 81 59 140

I1I - Dmwontration of antibodies (no
histological examination or

finding. unknown) 13 84 97

IV - Demmetration of autibody (non-
characteristic histological
findings) 1 4 5

V - Antibodies not demonstrated
(histological findings
charateristic)

Total Cansee/xci. v 17TU -&W7-2726

If we earn the 10 oa"e listed under T in Table I as insufficiently
clarified diagnoutica.1y, thee remain 267 cases in which bacteriolW cm-
firamd the c1inical-musgl2,-. amd/or hltopathological diagnosis of am in-
feotio with P. paudotubereunlis. btr domostrutIan of the pathogen (25
patients) or vas sode vory probable b7 the deostration of antibodie..
in the 10 patiosts, ehareeterist~ie allaial, bioptie end histAlogiceal
finding. perittd a preliminary diagnosis of the enteric form and dif-
I eritial diaus~is amlnelid tularemia, feline ascabies or ljm%*opranl=&n

PAn m, Aithamt, hever, being able to confira the diagnoasi tbzvug
serological findings. Ina 4 m/or 6 patients, antibodies to P. peerlotu-
beroloaia, type I ieu either not dostratod at all or olj t the vw7
low titer of 1:20 to 1:40 of the serum dilation (Iraa 1959). Repeated
mueinatisa. of the bloodl to eant~rol the titer surve va- not possible with

these patients for ekternal reasoa. The question hetber sawh low titers
to P. paevdatuberculooei, type I posees diapiotio slpaifloe eon be
a aaered oaly after & large abservaimaJl material is available. ?he view-
points an the qsestion of a "Almt titser in literature by Yarlow authors
are not Unif'ors.

A braem of this larger statistical material by age and sex leds
agin to a amnfirution of the fIrwt report that male aftleacents primari1y
contact the benign form of bmw psasdortubercaloaia. Our antire obeerva-
tifcal asterial is contrasted t 227 males as against 46 foule setmente.
Ie amx of 4 Fatest. bad not buen Indicated. Two binred four patioults
were between Iar of age. Me youngest patient was leee than I
year oJd and the two oldest patients vwe aged 35 and 39 reepeetively. So
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indication of age was given for 19 patienta. Similar observations have
been reported recently by various authors, including specifically Mollaret
(1960, 1962) with 30 and Daniels (1961, 1962, 1963) with 25 evaluated
cases*

Grouped by season of the year, there were observed 79 cases in
January through March, 98 in April through June, 49 in July through
September, mid 51 in October through Deomber. A curve of monthly inci-
dents of the disease would indicate a pronounced apex in late fall and
wtnter and again in spring and early wmser.

Hooker (1957) numbered among 20 patients 16 cases in November
through March and only 4 patients in June. A similar seasonal grouping
was observed by Mollarst (1962) in 30 cases described as pseudotuberculosis,
not all of which are however, adequately confirmed in dianomis by bacter-
iological-serological examination (Daniels 1962). Haftselt (1957), in 33
oases of purulent retiaulooytary l3ypbadenitis established histologically
(28 patients examined serologically showed 26 with antibodies to P. peuido-
tuberculosis), found a pronounced incidence of the disease especially in
the months of April through June (we cannot here discums the oases inter.-
prated histologically as infection by ftstauella but not examined bac-
teriologically and/or serologically or etiologicafly not sufficiently
doemiented).

A satisfactory egplanation for the seasonal incidence in man has
not yet bun found. More extenaive investigations in the field of veteri-
nary medicine on the sesional incidence in animals (e.g. cats, guinea pigs,
rabbits, birds, lap dog., etc.) in specially frequaet direct and/or +ndtrect
contact with man would here produce me inforstion.

The quetioe -- Imo•rtant fro the epieAmiolgical viewpoint -

whether patients in the country or in regular and/or frequent direat cou-
taot with animals are affected more frequaet by povidotuberoulosia, is
not reliably inswered by the aistlg pubJ.icationo or our own observations.
The respective stateamenta by varicus mathors in repr4 to this question are
not documented by ay meact findings fr= a suffioimatly large Merental
material. The possibility of contact infection is discus2e in various
oam titxis (Oreber and happ, 1955; Lateix at al 1959; I1.$hon and
Mollaret 19601 Fanre et al 1960; Kollaret 1960; NIair et al 1960; Lidemann
ot al 19601 Morger 19621 Doidels 1960, 1962t Matsdorf 19621 )llaret and
Derthan 1962; Ranad.l and Nair 1962) on individual, sibling, nazity
and/or group Inidmdee having been in ooits.ct with sick and/or deceased
animals (either coneurrently or some days or weeks earlier) such an cats,
Cole hamstArs, guinea pigs, birdb and lap dogs# sn of which showed anti-
bodies to P. peeadotuberaulosis. However, reliable cnfimation of such
ocintact Infection is absent in a&U cases.

The low antibody titer (1:10) in a cat (Berthon and mollarst 1960)
ia in afficient to regard it as the *owree of infeetlan for children
suffering from the Wmt•ric form. With the codamic aist--ce of P.

- 6-



P

peadotuberavlosis in mazy aimls, evn a positive reaction of the intra-
sutaneous test with a skin antigme of P. pbeudotuberculosis does not permit
any epidemiological conclusions.

So far on3y Danisel (1961, 1962) bas been succvssful. in the siLul-
taneous denonstrstion of P. p•sudotuberxclosis in feces frm a pLtiont and
from the canar of the latter. He regarded the bird as the source of in-
fection for his patient hcia antibody titer rose to 105,2W0. This first
isolation of P. peeudotuberculosis frm feces (Danzels 1921) in tihich
]ampelmaehur (196;) has also succeeded in the meantime, is & further indi-
catio, for the mnteric geesis of human psmdotuberculoais (Flamm and
Kovso 1958; Daniels 1961), in addition to the pathological findings.

IE - ai~ntoze on Lsbozst tory DiumIan

Knapp (1960) reported a fet years aM in detail on the laboratory
diagposis of infections by P. pssudotubaerclosis. We shall tbmfore,
discus briefly only a few of the points important for routine diapostic
uhiah are, however, either not at all or not sufficiently considered.

1) Mion•rsgei and CUlture Do tratios oa Fathomg:

a) 7he more intftse stainin of the poles (pole staining) indicated
an characteristic for variety and again and again looked for In microscopic
diagnosis of the pathogen is not constant and is therefore without signifi-
canes for diagnosis (firard 19421 Van ogihem 1%6).

b) ill strains are otile at 22-30"C. The U-flak designd by
Der (Knapp 1956), has bew eepeial3]y suitable for the demonstration of
the motility of allegedly a-mmotil, strains.

a) I an initial culture, sm strains row only at abo<t 220C
(Mawpr 19561 Mir at al 19601 DanilsU 1961) saoior In an anaerobic miVUi
(maWi and Isiahoff 1954). It is therefore recom ed to incubate the
specim in serare4 cultw-es, both uder &*mbio and a•aebic conditims,
at 22"C and 37'C. For ioolatIm of P. paea4otubermaoeoe frcm feess
(succeeded isofar ony- bLr Daniels (1961) and Sampamiuaahr (1963)) or other
speci•s from mixed infectioms, Dardtla (1962) recommnd aitrio daeV'-
cholate a•ar acoordin to iaifeza, the importance of whdich for differential
diagnosis betim P. Peatmi and P. peowiotubaeruloois ha already been
pointed out b• Thal cad ha (1955), and the selective medlum fbr
Patearella by Morris (IM).

2) j~LW jU jW.1%9 PIug for biocach oa1 di.ffarentia-
tion of cultures of suspected strains, there should be used prnartly the
nutrient media and metabolic wwainiations which make possible at the s
time diffarvatial-diagrvtee dalimirAtion aginst other varistles of
PLAtmralla and 3a4111=01A (Knapp 1960, Wl1A-0t, 1961; La Minor and Den
a a 19611 111 aret &M La MLnor 1962). Yom at al (1963) rfcaid,

in addition to the phag t&as, the followin4 wsaminatioas grouped in
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Table 2. Tbe differential-diagnostic si•gniftance of the aesculim test
was pointed out by Parnas (1961) and that of the 4-galactoaidase test by
Le Minor and Mollaret (1961) and/or Nollaret and 1A Minor (1962).

TAble 2 - Biochemical Differmitga1 DA~mooi of Culture.

P. pe eudo-
tubercalosi P. Pestil P. mItoci " Saamom

Hotil tv + - +

melibiose + - - (-)

aalicin + +

sorbitol + + ÷ +

rbamose + .. s - +

eacharom + - e _

aesculin + + -

A3- galactosidase + +-

Urtase + - -

H2S + - +

indol - +-

(*) - 'try infrequnmt wmtptioms.

3) 3I•mo!QiAt I istioMA:

a) AtU n , The antigen anauslis for strains or P. peudo-
tube~rmzoals is oarr•.ed out by the teohnique custAmzy for the diagnostic
of Saliella. In rmtIne diianostica, anUgw analysis is restricted to
the demmstretion of the 5 thermo.table, type-swelfia O-amigul of types
I-IV deeoribed by Thal (1934), the B-aatlgen a oomm to type. I. II, III
and V of P. piseadotuberculosis and of the 5-4mtinren b so far dmstrated
only for tnpe IV. Paution detezuinatioa of the uubtypee A end B known for
typo I and 1I (5ahuetite 19P,) and type 1V (Kapf 1960) has no diaeostic
significance.

Bwwwr, in all vsrological xaminatimca, there is •m "•rtat the
inowledge of the anytige. characteristics commm ("'PstialAntizgagameIn-
asbaft") to P. peud.tubrvualn s, type II, wW the 0-factors I a4d/or 27
of s abgroup B of Salionela (Sohuetze 1932; Iaff 1931 Kpp 1960) and
to type IT and the O-ftators 9.46 men/or 14 of the subgroups D empor l of

-8a--
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slmaefla (xnapp 1956, 1960; Toucan and Girard 1950). Transvers serolo0-
cael reaetions wnst be eacluded by the utilization of saturated-type &or&
.in the agglutination of the strains.

b) 1oRtaatin of AMtibodies: For the d~apoais of the anteria
a.nd of the S Olpc-typhotdal form of hamn pasudotuberculosis, deomtration
of antibodies is of particular importance besause damonatration of the
pathogen in possible only in infrequent cases. Antibodies are already
present in most patients when the first clinical symptons occur. Their
demostmtion can be easily made with the aMgutination method hicb, should
be peferred to KMR (?) (Miap 1957; Xapp and Stever 1956). Since 0-
antibodies are only infrequently demonstrated with boiled (steriliesd ?)
antigens (Inapp 1956, Danaels 1962; M)ir 1963), agglutination should be
carried out Pmiarly vith live or carefully killed test strains of type
I-V. In agnt'-ust to the observations udith types I. 111 and V, aggluztina-
tion %dth test strains of type I and IV is noun-spcific because of their
antigen reUation to the subgroups B. D and R of Salmnella. Infections by
types II and IV of P. paewdotuberoulosii can be cwxfmd serologically
only throush the teasieree saturation of the patient serua (Knapp 1956,
1960) whicb is necessary also if the test strains of SaLmIAa are not
alutiuijed in non-sturated patient wer (Daniels 1962). Several of
the cases reported (MKolaret 1960, Favre et .L 1960; Twder 1962; Hnatko
at &1 1962) as infectimon by types II and IV of strains of P. psendo-
tuberculosis do not satisfy theee diagnostie prerequItitee. m man,
type-I infectian are damatmtreted pr lealy by s.elogy. Infections con-
fismed through saturation of ser= and/or dmonstration of pathogen are
lees fraqumt for type II and even lose frequent for type TIf and V
(Inapp 1959, Danoels 1963). !A all probability, strains of typs If of?.
pee.otubaxuulosis art as little -athos o fur mn (Enapp 19561 Daniels
1962) as for erperinantal Anim (I•Al 1954).

Cmcaz-t~timson.n the desonstrotion of Infections in moo by strxins
of type I2T abod be aeeptad ith reservations. In a few patiente, the
occurrae of Incomplete antibodies was observed (Knapp 1956; Liod~an et
&a 1960).
4) tAmal 1h•. rhe ehojog aoinal for •xpewtmitatIou is the

guises P. It ih e In anil pramtatinm that the
ci1uleteeo of the i•dividual strains of the types I, II, If and V,
patgmiege in guinea pi"s, d1ffe" greatly a that moet strais of type
IV are apathogenia. Cultare passages of the strains differ in the
rapidity of decrease of viralsoee. Van if the patotre has be dsm-
strated by cultwr, negative reaction mist be expected in anim. ere7i-
mactation. Of interest is a pervnareol nication of rumrs (1963) that
be found a subculture of P. pseudotuberculosis, type IT (strain no. 32).
to os pathogenic in Ccinea pigs.

5) &WTogloDiauaooie of the pathogen is iwmprvd and accelerated
(Emp 96j)throwt'a a ~ag @train deeignated as "M-Tphage" isolated

fro. P. psedoe tubermlosis. According to omr investuatiozi, this
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strain reduced lYsis (at differing intensity) in all strains of type I-V
of P. pswudotuberculosiu tested so far and also in strains of P. pestle.
Bacterial strains of other varieties subject to lysis have so far not been
observed by us but their demonstration can be expected in the individual
case in parallel with thei observations on .he pest phages (Girard 1942,
1943). The property of productig lysis in bacteria of other varieties is
possessed by strains of pest pha3es and their lytic action on F. pseudo-
tuberaulosis and strains of Shigella and Coli has been described repeatedly
(Girard 1942, 1943; Gunnison et al&, 1948, 1951; Knapp 1962, Molla-et 1962).
Lysis of P. pestis by the PST-phage need not be considered in arope for
epidemiological reasons. No special methods are reqafrnd to carry out the
phag*e test.

The benign course of human pseudotuberculosis is found all over
Earopo. Any etatesents on the septo-typhous course ýan only be made if
the antibody test in case of intestinal infections is carried out as a
routine, with strains of Past. pseudotubercu.losiS, type I-V. QA#-aheuld
attach a greater importanc5to the isolation ot Pasteurella out of feces.ý

Arulf, M. G. u. P. Bouffard, Arch. sal. app. digest. 49 (1960):
579-585 - Baron, X., G. Labbe u. R. H. Nollaret, Arch. franc. Dediatr. 18
(1961): 512-516 -Beer, K., rath. Microbiol. 23 (1960): ?17-721, personal
ceanicatiots 1960 -Beeooro, N., B. Conbinale u. F. Bonscart Lille b•ir.
16 (1961): 237-239 - Seerens, H., Ann. Inst. Pasteur 98 (19605: 613-611. -

Berg, H. u. 1. Ch. Hecker, Zbl. Chir. 91 (1956): 2483-2488 - Berthon, P.
u. H. R. Mollaret, Mm. Acad. chir. 86 (1960): 173-174 - Bonnet, P. M.,
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